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MEMORANDUM

Draft Performance Measures (Modified)

PREPARED FOR: Steve Yeager
PREPARED BY: Performance Measures Team
DATE: January 3, 1996

The attached document contains our current thinking on performance measures--the measures
themselves, how they are to be used, and future steps to complete the performance process. These
measures have been modified based on feedback from CALFED staff, the PCT, and specific input
from Fish and Game. The current measures do not include costs. Costs will be added to the process
in the upcoming weeks.

Because the comments from Fish and Game were so well developed (F. Wernette memo of
December 13 and P. Chadwick memo of December 18), we have incorporated many of their
suggestions. We have summarized our review of their input below.

Aquatic Habitat Performance Measure Comments.

DFG suggested changing the factor “gravel” to “spawning substrate” and adding “dams” to
“diversion effects”. These changes have been made. DFG also suggested adding a factor for
reducing adverse hydrodynamic effects (reverse flows). We have already included a factor for
transport conditions that includes necessary channel flows to move organisms from spawning to
rearing habitat and prevent movement of organisms away from preferred habitat areas. They also
suggested adding a factor for controlling invasive aquatic plants. We have already included a
controlling benefit factor for primary production that includes the general conditions necessary to
support shallow aquatic habitat productivity (food-web dynamics). Introduced species may have a
negative effect on primary production, so actions that control invasive aquatic organisms are given
positive scores for primary production.

Their biggest suggested change is splitting the measure into habitat suitable for three groups of
organisms--anadromous (salmonids), anadromous (non-salmonids), and estuarine fish. The habitat
factors for each group remain similar, although the weights are different. We have not made this
split at this time because we do not think that the habitat benefits of CALFED actions can be
accurately differentiated for these three types of fish. (DFG did not provide the weights to combine
the separate habitat measures into an overall performance measure). The species of interest
performance measure does provide an indication of benefits from an action for different species,
which we assume was the intent of the DFG suggestion. We have changed our weights to reflect the
DFG values for each habitat factor. '

Species of Interest Performance Measure Comments

DFG suggested a slightly better objective statement; we have modified ours accordingly. They also
suggested adding a separate San Joaquin Fall Run category and changing “waterfowl” to “wintering
wildlife”, which we have done. We have also shifted the weights to follow their values. They have

. also suggested adding “other estuarine fish” as a category. We have not added this because this sort

of general benefit is already included in the Aquatic Habitat Performance Measure.
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Performance Measures

Introduction

Performance measures are indices that indicate how well an alternative achieves the objectives of
the Bay-Delta Program. They can be used to evaluate alternatives and guide the development of
new alternatives. Performance measures form, collectively, a “yardstick” to use in measuring
how well an alternative achieves the objectives of the Bay Delta Programs#“In this report, we
describe the process of developing and using performance measures ip: ections: Building the
Yardstick, and Using the Yardstick.

The performance measures described here are work in progre.
reviewed by CALFED. The set described here does not incki
program objectives concerned with aspects of the solutios no:
Statement, such as equity, affordability and implementabilit

: ples, i.e., the
related to the Mission

Building the Yardstic:

Step 1: Develo

Performance measures W directly de
Bay Delta Program. Figurt:

formance Measures

ed from the mission statement and objectives of the
verview of the role and use of performance measures The
top three rows of boxes in th gﬁ;‘e' ame how the performance measures fit into the higher-
level objectives of the Bay Del =egram The top box is the Mission Statement of the Program.
The current wording of that statement (dated September 28, 1995) is: “To develop a long term
comprehensive plan to réestore ecological health and to improve water management for the
beneficial uses of the Bay-Delta system.” The next row of boxes is the set of four resource areas.
(See the Bay Delta Program Public Workshop Information Package, Appendix A, dated
December 4, 1995, for primary problem/objective statements for each of those areas.) The third
row of the figure specifies the objectives of the Program associated with each resource area.
Each performance measure is a measurable version of an objective. The eight performance
measures presented in this report correspond to the objectives in the third row of the figure. The
set of objectives, and so performance measures, has evolved through several steps in the
Program. That process began in July, 1995, with the initial formulation of the Problem
Definition and Problem Statements. That then evolved through sets of issues and objectives until
the current set of eight, as presented in the figure. A one-page summary of each performance
measure is included in the attached pages. A review of those pages will find a direct
correspondence between the eight performance measures and the set of fourteen objective
statements for the Program dated October 11. The reduction in number from fourteen to eight is
the result of a logical regrouping of the objectives into forms more conducive for scoring
alternatives.
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Aquatic Habitat were estimated to be 20% of the natural state (low end, existing condition) and
80% of the natural state (high end, target condition, maximum achievable benefit). If an action
would double the existing shallow and shaded area, from 20% to 40% of the natural state, it
would be scored at .33 (the 20 %-point increase would be one third of the way along the full 60
%-~point scale from 20% to 80% of the natural state).

Using the Yardstick

Step 5: Score Each Action on Each.8coring Factor

& Steps, Steps: and 6. As

Figure 3 is an overview of the first two of the “using the yardsti

problem solved,” i.e., the proportion of the way the.actlon mo A_s the system from the existing
condition to the maximum achievable benefit.

its eleven scoring-factor &0 :
the “proportion of problem ass d with each scoring factor.” For example, the Transport
score (the first one on the left for tic Habitat) is multiplied by .15 (20% x 75%), while the
Instream Flows score is multiplied®by .10 (40% x 25%). The top three rows of numbers in
Figure 1 are example scores for each action on each performance measure. Each of those
numbers represents the weighted sum of the scores of the scoring factors for that performance

measure.

Step 7: Approximate the Eight Performance
Measures Scores for Each Alternative by the Sum
of the Performance Measure Scores for the
Actions that Comprise That Alternative

Steps 5 and 6 provide eight scores for each action, one score for each performance measure.
Those steps, then, provide the table of numbers in the middle of Figure 1. The lower half of that
figure is an overview of aSteps 7, 8 and 9. As indicated in that figure, Steps 7 and 8 combine the
eight scores for each action into eight scores for each alternative. First, for each performance
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measure, the score for an alternative is approximated as the sum of the scores on that
performance measure over all the actions that comprise that alternative.

Step 8: Adjust the Eight Performance Measure
Scores for Each Alternative to Account for
Interactions Among Actions

The sums from Step 7 may have to be adjusted to account for synergy, interference, flow
balance, and other interactions. The interaction adjustments are to be limited to clearly
anticipated levels of interaction, so that the quantitative content of the susfined scores is retained,
and not negated by subjective judgments of large interactions. As indi€at€d in Figure 1, that
summing and adjustment takes place at the performance measure leveli:so that the result is eight
scores for each alternative.

Step 9: Combine PerformanceMeasure Scores
into Overall Evaluation Scéres fér, Each
Alternative, One Overall Ex u=at,_len Score for Each
of Several Stakeholder”

ight separate perfonnance measure scores is to weight
cilcyiations to represent interactions and desire for
gain as indicated in Figure 1. Those weights,

epffs. For example, weights on these eight performance
1. ght to give aquatic habitat versus water supply. It is
ould arrive at a single set of weights that would be

however, represent lmpo ant alue trg
measures would include the T
unlikely that the Bay-Delta Pro
satisfactory to all stakeholders.

Our solution to that problem is to elicit several sets of weights, one each from a panelist (or an
entire panel) representing a particular set of value tradeoffs, or a “stakeholder perspective.”
Suppose we elicit four such perspectives. That would give us four different sets of weights, and
so four “overall scores” for each alternative. We could then use those scores to rank alternatives,
but of course we would have four different ranking of alternatives. Those four rankings are
indicated in Figure 2.

The elicitation of weights must be done following a particular protocol in order to get defensible
weights. We have already done one such trial elicitation. Only a partial elicitation was
performed, but we did obtain preliminary relative ranking of weights. Using those rankings, we
can approximate the numerical weights using a recently-developed technique (the “Barron
approximation”). Numerical weights can be directly elicited, with more panel time. The
following table presents preliminary weight rankings for the four perspectives elicited. These
rankings are presented simply to establish that we were able to obtain the weight rankings. In
practice, the rankings would be subjected to several consistency checks, and could very well
change substantially from the rankings reported here.
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Ecology Fisheries Urban In-Delta
Aquatic Habitat Aquatic Habitat Water Supply Vulnerability
Species of Int. Species of Int. Drinking WQ Water Supply
Water Supply Wetind/Uplnd Water Uncert. Drinking WQ
Wetind/Upind Drinking WQ Vulnerability Aquatic Habitat
Drinking WQ Ag/Ind WQ Ag/Ind WQ Ag/Ind WQ
Vulnerability Water Uncert. Aquatic Habitat Water Uncert.
Water Uncert. Water Supply Wetind/Uplnd Wetlnd/Upind
Ag/Ind WQ Vulnerability Species of Int. Species of Int.

the endpoints on each performance measure. For example, the fa,
perspective elicited here ranks drinking water quality as less iy

the urban
t than water supply

combining the several _holder-per‘ ectlve evaluatlons There are several ways to do
that combination. One way 5. to ass s§ each alternative’s “breadth of support,” i.e., how
highly it is ranked across thé:différent stakeholder perspectives. For example, in Figure 4
we see that Alternative 25 couldBe promising because it ranks in the top four for all four
perspectives. Another way would be to use the rankings to simulate how majority-rule
voting would rank the alternatives (though one complication is that in some cases, the
outcome of a series of majority-rule votes can be affected by the order in which those
votes are taken). A third way to combine the evaluations is by the “Rawls Criterion,”
which is simply to evaluate an alternative by how well it scores on the stakeholder
perspective least well served by that alternative. For example, from Figure 4, if
Alternative 25 scores most poorly for Stakeholder Perspective D, then it is assigned that
score overall. Another way to combine the evaluations is simply to add the scores across
stakeholder perspectives, with equal weighting among them. Both of the last two scoring
methods involve some technical choices regarding rescaling. In practice, it is usually
desirable to simply do all of the above four methods, and deliver all of those results,
including the separate rankings by stakeholder perspective, as indicated in Figure 4. The
decision making process can then take all of those considerations into account in
determining which alternatives are to be retained, and how those alternatives are to be
developed and refined.
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Next Steps:

N

B

. Apply the performance measures to alternatives as they are developed, and use those to guide
decisions for developing and refining alternatives.

Develop guidance for selecting actions to add to and delete from an alternative in order to
improve it.

Develop and score an affordability performance measure.

Develop and score performance measures reflecting the Solution Prmmples of the Program
Refine the endpoints for each performance measure.

Refine the actions scores as the actions are refined.
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Mission Statement
l —
I [ l |
Ecosystem Water Water Vulner- | Resource Step 1:
Quality Supply Quality ability | Area Develop
[ | Performance
| I l Measures
Aquatic | [ Wetland/ | | Species: L. Drinking | | Ag/Ind Vulner- Objective
Habitat | | Upland of Supp. Water Water ability P.erforman(’:e
Habitat | |Interest Quality | | Quality Measure
Alternative 24 Steps 2 - 6: See Figures 2 and 3
action 17 .02 .03 .00 . .02 .00 Action
action 23 .00 .03 .05 14 4.0 .00 .00 Scores,
action42 .14 12 10 .00 A2 by PM
y Initial  |Step 7
. s Alternative
Sum: .8v7 .%2 1.12 .2*0 .3*4 .85 Score, by PM
Adjusted Limited Adjustments: Synergy, Interference, Flow Balanéé;:e . Aﬁgﬁztgse
Sum: 98 .39 ] +37 . 1* 5 .4;4 .%8 .5*6 Score, by PM|Step 8
Weights of One Stakeholder Perspective ]
Step 9
Overall Score for the Alternative, for One Stakeholder Perspective ]

- Step 10: See Figure 4

Figure 1. Overview of performance measures and scoring
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Mission Statement
|
[ | | |
Ecosystem Water Water |~ |Vulner-| Resource
Quality Supply Quality ability | Area
Step 1: Develop J___I__ ’___L__l
Performance I | 1
Measures: 8: Aquatic | | Wetland/ | | Species Water | | Water Drinking | | Ag/Ind Vulner- Objective
Habitat | | Upland ' 5 | Supply | [ Uncer- Water Water ability | Performance
Habitat : tainty Quality [ [ Quality Measure
Step 2: Develop ATTT I ITI'IJI'TTI rrLrl rrl'n rr|I1'n o
Scoring Factors: 61: 11 8 4 5 6 6

Step 3: Assign
Proportion of Problem
Associated With

Each Factor 2020 20 S - o s e s e m e

£ T Y. S T OO e

Step 4: Define

Performance Measure: Aquatic Habitat

Scales & Endpoints . Scoring Factor: Shaded & Shallow Area
for Each Factor Z(I)"—A) Scale: % of natural state
Existing Condition ! bdjtion

Maximunl A'hjp able Benefit

Figure 2. Steps 1 through 4: Building the Yardstick,
from Mission Statement to scales and endpoints for each scoring factor.

'c—045215

C-045215



Performance Measures

Step 5: Score

Each Action
on Each

Scoring Factor

Step 6:

Calculate Eight

Performance
Measure
Scores

for

Each Action

209
Actions

1
209

209

January 3, 1996

Page 9 of 10
Mission Statement
1
i l | |
Ecosystem Water Water Vulner- | Resource
Quality Supply Quality ability | Area
| ] [ i [ [

Aquatic | | Wetland/ it Water || Water | |Drinking | { Ag/Ind | | Vulner- Objective
Habitat | [ Upland Supply | | Uncer- Water Water ability | Performance
' Habitat tainty Quality |} Quality Measure

|1 | | | |
61 Scoring Factors:
12----11]12------ 19 | 20 7=y L3 A9 (") ----44 | 45----- 49| 50----55| 56----- 61

\“Action I m

gondition to the target on scoring factor 2.”

Actions
1

Y

209

\I

\“Action 1 moves the system 17% of the way from the existing condition to the target
on the Aquatic Habitat performance measure.”

Figure 3. Steps 5 and 6: Using the Yardstick,
scoring actions: first by scoring factors, then by performance measures.
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Ranking by
Overall Score,
Perspective A

Ranking by
Overall Score,
Perspective B

Ranking by
Overall Score,
Perspective C

January 3, 1996
Page 10 of 10

Alternatives 17

Ranked by 125

Each

16

Stakeholder 31

Perspective

of
Support

Alternatives 11
Ranked by 21
Various 15
Across- 10
Perspective ~ °*°
Measures o

Simulated ¢
Majority
Rule

10
18
21
25

31
32

Ranking by
Overall Score,
Perspective D

12
21
18

25/

Across
Perspectives

30
10
11
28

Figure 4. Step 10: Evaluate each alternative by considering all stakeholder perspectives.
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Performance Measure: Aquatic Habitat
Objective: Improve and Increase Aquatic Habitats so that they can support the sustainable production and survival
of native and other desirable estuarine and anadromous fish in the estuary.
Aquatic
Habitat
. 5% 25%

Upstream I

"\,
40% A{ zo%\ 10% 10%

20% 20%
Transport Shaded & Effects of Salinity-- Primary Instream Shaded Diversions Spawning Temperature
Conditions Shallow Area Diversions Entrap Production Flows Riparian & Dams Substraie & Toxicity

This performance measure reflects the degree to which th
populations of organisms.

Geographic Areas
The potential to successfully achieve the maxnmum aquatic habltat benef ts hg:

Scoring Factors
Delta habitat include:
Transport Conditions. River inflows and Delta channel flows necessary to move fis
preferred habitat (or migration pathway).

Shaded & Shallow Area. This factor includes the shallow and protected tidal water adjacent to
increases the value of the shallow area as spawning and rearing habitat.
Effects of Diversions. This factor evaluates actions that reduce the existing effects of diversions
for CVP and SWP exports. Entrainment is considered to be a loss of habitat value. Reduced entraihgde
Deita.
Salinity Entrapment. This factor evaluates benefits from actions that contribute to optimat location of th
Toxicity. This component evaluates benefits from actions that reduce the duration and magnitude (severity) of toxic concentrati
Primary Production. This factor includes general conditions necessary to support shallow aquatic habitat productivity (food web d
light) as well as control of aquatic plants or “clams” that limit food-web productivity for species of interest.

agricultural and industrial chemicals.
This includes growth factors (nutrients and

Upstream habitat include:
Instream Flows. This factor includes streamflows that are necessary to fully support spawning, rearing, and downstrea igration of anadromous fish.

Shaded Riparian. This factor includes the physical channel and riparian vegetation factors that contribute to instream habitat. (These distinguish a stream from an irrigation canal.)
Diversions & Dams. This component evaluates actions that control or eliminate the negative effects of dams and diversions along a stream that limit migration and rearing conditions.
Spawning Substrate. This factor includes the necessary gravel conditions (size, flushing of fines) for optimum spawning within a stream.

Temperature and Toxicity. This factor evaluates actions that reduce the duration and magnitude of toxic concentrations of chemicals and that control or eliminate deleterious
temperatures with a stream reach.

PM_CHRT2.XLSAquaticHab fof8 300 PM1/3/98
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Performance Measure: Wetland/Upland Habitat

Objective: Improve and increase important Delta habitats so that they can support the
sustainable production and survival of wildlife species.
Wetland/
Upland
Habitat
80% — > 20%
Upstream
40% 25% 25% 50% 50%
Tidal Non-tidal Riparian Riparian Wetland
Wetlands Wetlands
Freshwater Brackish Saltwater
70% 20% 10%

This performance measure reflects the degree to which an alternative meets ecosystem quality objec

Geographic Area

Scoring Factors

Delta Freshwater Tidal Wetlands. This component evaluates how well an action improves or increases Delta freshwi er
levels; increase the aerial extent; and improve the connectivity of marsh habitat with open space/habitat areas.
Delta-Suisun Brackish Tidal Wetlands. This component recognizes benefits that modify salinity levels to improve vege! ba
connectivity with other open space/habitat areas.

Delta Saltwater Tidal Wetlands, This factor evaluates how an action impacts Delta saltwater wetlands. :
Delta Non-Tidal Wetlands. This component evaluates how well an action improves and increases in-Delta non-tidal marsh habitats, including hgl sgf na u&perennial wetlands for waterfow! and
other species. This component recognizes actions that increase the amount of breeding waterfow! habitat; increase the amount of wintering h itat §6r waterfowl and shorebirds; and increase the
amount of managed permanent pasture for sandhill cranes.
Terrestrial Habitat. Within the Delta, terrestrial habitat includes uptand transitional areas, natural upland areas and unnatural or modified land*forms that provide important wildlife habitat, including
cropland, fallow fields, pastures, and lévees. This component recognizes actions that increase upland habitat or make improvements to existing habitat, including clean-up of toxic sites and
implementation of wildlife friendly agricultural practices.

Delta Riparian Habitat. This component recognizes actions that reduce habitat fragmentation, increase the aerial extent of riparian habitat, and/or imprave the connectivity of riparian habitat to other
wildlife habitats.

Upstream Riparian Habitat. This component recognizes actions that reduce habitat fragmentation, increase the aerial extent of riparian habitat, and/or improve connectivity.

Upstream Wetland Habitat. This component recognizes actions that increase the amount of breeding waterfow! habitat, increase the amount of upstream wintering habitat for waterfowl and
shorebirds; increase the amount of managed permanent pasture for sandhill cranes; increase the aerial extent of wetland habitat; and improve connectivity.

PM_CHRT2.XLSWetHab 20of8
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Performance Measure:

Species of Interest

Objective: Increase population health and population size of Delta species to levels that assure recovery
and provide sustainable population size.
Species of [~
Interest \
5% 4 0% T Ep— 5%
Salmonids | N Estuarine "1 Wintering Terrestrial
Fish Witdlife Species
20% \A 10% 33% 20% Y 60% 20% 50% / \4 50%
| Chinook _Steelhead Shad Splittait Delta Longfin [ Piants Animals
- Smelt Smelt
40% ¢ 30% Qm 10%
Winter Spring Run Fall & Late San Joaquin
Run Fall Runs Fall Run

Scoring Factors.

Geographic Area.
The geographic area of interest is dependent on the life history of each species of interest. Both salmonid

Delta, and in upstream tributary streams. Estuarine fish spend more of their life-history in the Bay-Delta. Winté
through the Bay-Delta.

the species of interest performance rating.

This performance measure reflects the degree to which the alternative provides species-specific stgitk fhanagement :
population of the species of interest. Because the likely benefit of an action will vary with the spg

PM_CHRT2.XLSSpecies

3of8

habitat protection or restoration actions that are likely to increase the

3 00 PM1/3/96
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Performance Measure: Reduce Water Supply Conflicts

Objective: Reduce the conflict between beneficial water users and improve the
ability to transport water through the Bay-Delta System.

Water Supply
-{ (Consumptive Use
/ and Ecosystem) \
Delta Exports
25% . i 75%
I3
\\\
improved Improve Water| Improve Water
Opportunity for, Improve Timing and Supply Supply
Delta fmproved Alerage Year Transport Availability Availability (Dry
Diversions Inflow Timing inflow Capability (Avg. Year) Year)
20% 30% 20% 35% 15% 50%

Geographic Areas %
The potential to successfully reduce the conflict between the benefi C|al

areas and measured separately.
Scoring Factors

Opportunity for Delta Diversions: Diversion opportunities in the Delta oft
diversion opportunities within the Delta would include added multiple diversidin,
as South Delta.

enhancements while not shorting consumers. Inflow could be increased with added upstrean
supplies.

diversions.
Improved Timing and Transport Capabilities for Exports: Delta exports are often impaired by the timirig, ater reaching the Delta along with the Delta
transport capability. Improved transport capability would allow the movement of more water south in wet yeal's while minimizing the potential for fishery
entrainment. Improved timing and transport capability could also result in the ability to convey water transfers without the need for additional storage south of the
Delta in below average and dry years.

Improved Water Supply Availability for Exports in Average Years: There is competition for Bay-Delta water supplies even in average years. Improved export
water supplies availability would result from added storage, conjunctive use, groundwater storage, demand management and all other actions that would result in
either added supplies or reduced demands.

Improved Water Supply Availability for Exports in Dry Years: Increased export water supplies during dry years would come from the above as well as
increased conjunctive use operations, further conservation, land fallowing, and reduced upstream diversions.

PM_CHRT2.XLSWIrSpply 40f8 3:00 PM1/3/96
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Performance Measure: Reduce Water Supply Uncertainty

Objective: | Reduce the uncertainty of Bay-Delta system water supplies to help
meet short and long term needs.

Water Supply Uncertainty

e ] {Consumptive Use & Ecosystem)
Delta Exports
25% 75%
Long
Short Term Long Term Short Term ’ Term
50% 50% 50% 50%

This performance measure reflects the degree of reductio 10 fe uncert of Bay-Delta system water supplies to help meet the needs under short-term and

fong-term conditions.

Geographic Areas
The potential to reduce the uncertainty of Bay-Delta water supplles tom

Scoring Factors

itical years may force a pump shutdown. An example of an
§ singular critical years, in the western Delta, to improve water

without violating ESA requirements.
Long-Term Export Uncertainty: Long-term export uncertainty would result if water managers were unable {6

situation) such as improved fish screens at the export intake, or, additional storage south of the Delta.

PM_CHRT2 XLSWitrUncrin 5of8 3.00 PM1/3/96
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Performance Measure: Delta Drinking Water Quality

Objective: Provide good raw water quality in the Delta as a drinking water
source (primarily exports) and for body contact recreation.

Drinking
wQ

/
Natural Suspended Toxics
Microbes | - Organics Sediments &
& DbO & Turbidity Carcinogens
10% 35% 5% 10%

This performance measure evaluates the degree to which an alternajves
Bay-Delta Program drinking water quality objectives by analyzing the

- Reduce concentrations and fluctuations of raw water quality constituents:
criteria listed below, ]
- Ensure that raw water is treatable to meet existing drinking water standards and thgge ljkelyc ised in the future, and
- Reduce concentrations of raw water quality constituents that cause taste, odor, ¢ '

Geographic Areas
Land uses in-Delta and in upstream watersheds directly effect the drinking water quality of* ; performance measure does not geographically divide the water basin,

but analyzes the system.

Scoring Factors

(approx. 1um) protozoa can be dlff cult to remove without muitiple barrier protectlon measures at treatme t.p : benefits may be expressed as reduction in raw water
microbial concentrations or as reduction of treatment costs from present conditions. i %
Natural organics: Natural organics, such as algae, decomposing vegetation, and peat soil, can cause poor ta
and chloride at treatment facilities to produce trihalomethanes (THMs) - a suspected carcinogen. The water basin has a naturally ocmz Ti
peat soils. Additional treatment is required to meet THM requirements. Unit for measuring benefits may be expressed as reducti i
formation potential carbon - TFPC) from current conditions. ;
Salinity: High salinity or total dissolved solids (TDS) impairs water taste and increases hardness. Bromides associated wit ceah salts can intermix with export water, natural organics,
and chloride at treatment plants to produce THMs. Reduction in salinity levels requires additional treatment. Unit for measuriig'benefits may be expressed as reduction in raw water
salinity levels.

Suspended sediments (TSS) and turbidity: The presence of high levels of TSS and turbidity in raw water require additional treatment to improve aesthetics and water clarity. Unit for
measuring benefits may be expressed as change in raw water TSS levels or Nephelometric Turbidity Units (NTU).

Toxics and carcinogens: Heavy metals and pesticides are of concern to public health. If present, they require advanced treatment measures. Unit for measuring benefits may be
expressed as reduction in microbial concentrations or as reduction of treatment costs.

a1, and may react with bromides from saline water
h level of natural organics from the Delta
finatural organic levels (expressed as THM

PM_CHRT2.XLSDrinkWQ 60of 8 : 3:00 PM1/3/96
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Performance Measure:

Agricultural/Industrial Water Quality Requirements

Objective: Provide Delta water of sufficient quality to meet agricultural/industrial beneficial uses.
Agric/industrial
wQ
Requirements
/// TT—
0% — ¢ 30% T 60%
North & Western Export &
Central Delta ' South Delta
Service Areas (inc SDWA)
50% 50% 70% 30% / \4 70%
Ocean Land-Derived Ocean Ocean Land-Derived
Salinity Salinity Salinity Salinity Salinity

ide sufficient Delta water quality (locally and

exported) to meet agricultural and industrial requiremerifs.

Geographic areas
The three geographic areas of the Delta that impose water quali

uses are the Western Delta, Central Delta (and adjacent Delta servic
source for the export service areas.

Scoring Factors
Although there are numerous constituents and indicators that can affect these uses

dissolved solids (TDS), boron, hardness, and sodium (as indicated by the Sodium 4 ‘ﬁ)tion Ratio), electrical
_|conductivity has been selected as the most representative measure of impairment. The key component of the
performance measure is the ability to reduce electrical conductivity as a measure of total dissolved solids. There are
two original sources of these salinity constituents; ocean-derived and land -derived elements and salts.

“ghtlorides, total

Degradation of Delta water quality by salts occurs from three primary sources 1) at the brackish upstream end of the
estuary (ocean-derived salts), 2) the Delta itself (primarily agricultural drainage from Delta islands), and 3) upstream
of the Delta (primarily subsurface agricultural drainage from the San Joaquin Valley).

PM_CHRT2.XLSM&I_wa 7of8

3:00 PM1/3/96
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Performance Measure:

Infrastructure, Resource/Land Use, and Water Quality Vulnerability

Objective: Reduce the risk to land use and associated economic activities, water supply, infrastructure,
and the ecosystem from catastrophic breaching of Delta levees.

Infrastructure,

Res/Land Use,
& Water Quality

Vulnerability

Ag lands, Farms, Utilities Terrestrial M&l and Ag Ecological
Homes, Recreation, & Transportation & Wetland waQ waQ
Businesses Systems Habitats ..
15% 10% 10% 40% 10%

sidence. A secondary, but equally catastrophic, potential consequence of a
intrusion of ocean-derived salinity which could contaminate the raw

general levee fallure (ortoa Iesser degree even localized fallure) dunng alé
water supply for an extended period.

Geographic Area .
The Delta and Suisun Marsh. There is no geographic differentiation for this measure.

Scoring Factors

Key components of the performance measure include ability to protect:
Agricuitural lands, farms, homes, recreation and businesses, primarily on Delta lowlands and levees®
flooding.
Utllltles and transportation systems Rallroads roads power transmlsswn lines, and aqueducts located:

provide foundation for certain key roads, buildings, navngatlonal aids, hydraulic control structures, powerlines, etc. Loss of the Ieve : A
major investments of time, money and materials to restore its functionality. Delta-wide catastrophic damage and flooding are t jgr consetuences that could result from
widespread levee failures (these could be simultaneous failures or a series of sequential failures radiating from one point, as & regiilt of increased wind fetch, consequent wave
size, tidal currents, and resultant damaging erosion).

M, | & Ag water quality: Water quality for municipal, industrial and agricultural beneficial uses, both within the Delta and in the export service areas. Major salinity intrusion
caused by a sudden influx of ocean and San Francisco Bay waters could contaminate the water supply for an extended period and require extraordinary releases of freshwater
from storage, accompanied by extensive repairs of infrastructure to restore adequate quality to the water supply.

Ecological water quality: Water quality for in-Delta habitats and biological species. Ocean-derived salts could cause major damage to freshwater and brackish marshes,
riparian habitats and other wetlands, and agricultural lands. Prolonged flooding with saltwater could necessitate additional flushing and leaching of soils to remove accumulated
salts and restore the capacity of the soil to support the desired beneficial uses.
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